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(FRL  805-4;  OPP-30000/171 

ENVIRONMENTAL  PROTECTION 
AGENCY 

PESTICIDE  PROGRAMS 

Rebuttable  Presumption  Against  Registra¬ 
tion  and  Continued  Registration  of 
Pesticide  Products  Containing  Penta- 
chloronitrobenzene  (PCNB) 

AGENCY:  Office  of  Pesticide  Programs, 
Environmental  Protection  Agency 
(EPA) . 

ACTION:  Notice  of  rebuttable  presump¬ 
tion. 

SUMMARY:  Pentachloronitrobenzene 

(PCNB)  has  been  found  to  exceed  cer¬ 
tain  risk  criteria.  This  notice  requests 
registrants  and  other  interested  persons 
to  submit  rebuttals  and  other  informa¬ 
tion  on  the  presumption  and  to  submit 
any  other  data  on  the  risks  and  benefits 
of  this  pesticide  chemical.  This  notice  is 
the  first  of  several  which  will  give  pub¬ 
lic  notification  of  the  Agency’s  progress 
in  reviewing  this  chemical. 

DATES:  Rebuttal  evidence  and  other  in¬ 
formation  must  be  received  on  or  before 
December  5,  1977.  Address  material  to 
Federal  Register  Section,  Technical 
Services  Division  (WH-569),  Office  of 
Pesticide  Programs,  EPA,  Rm.  401,  East 
Tower,  401  M  St.  SW.,  Washington,  D.C. 
20460. 

FOR  FUR-THER  INFORMATION  CON¬ 
TACT: 

Jeff  Kempter,  Office  of  Special  Pesti¬ 
cide  Reviews,  Office  of  Pesticide  Pro¬ 
grams  (WH-566),  Rm.  447,  East 
Tower,  EPA  202-755-8053. 

SUPPLEMENTARY  INFORM  A'TION: 
The  Deputy  Assistant  Administrator.  Of¬ 
fice  of  Pesticide  Programs,  EPA,  has  de¬ 
termined  that  a  rebuttable  presumption 
exists  against  registration  and  continued 
registration  of  all  pesticide  products  con¬ 
taining  PCNB,^ 

I.  Regulatory  Provisions 

A.  General.  Title  40,  Part  162.11,  of  the 
Code  of  Federal  Regulations  for  the  Fed¬ 
eral  Insecticide,  Fungicide,  and  Rodenti- 
cide  Act  (FIFRA)  as  amended  (86  Stat. 
973,  89  Stat.  751,  7  U.S.C.  136  et  seq.), 
provides  that  a  rebuttable  presumption 
against  registration  shall  arise  if  the 
Agency  determines  that  a  pesticide  meets 
or  exceeds  any  of  the  risk  criteria  relat¬ 
ing  to  acute  and  chronic  toxic  effects  set 
forth  in*  §  162.11(a)(3).  If  it  is  deter¬ 
mined  that  such  a  rebuttable  presump¬ 
tion  has  arisen,  the  regulations  require 
that  the  registrant  be  notified  by  certi¬ 
fied  mail  and  afforded  an  opportunity  to 
submit  evidence  in  rebuttal  of  the  pre¬ 
sumption.  In  addition,  the  Agency  has 
determined  that  the  public  should  also 


‘  A  position  document,  containing  an  ap¬ 
pendix  of  references,  background  Informa¬ 
tion,  and  other  material  pertinent  to  the  Is¬ 
suance  of  this  notice,  has  been  prepared  by 
the  Agency  Working  Group  on  PCNB  and  Is 
also  pubUshed  with  this  notice. 


be  given  notice  of  the  bases  for  the  pre¬ 
sumption  to  provide  an  opportunity  for 
comment  and  to  solicit  additional  in¬ 
formation  relevant  to  the  presumption. 

A  notice  of  rebuttable  presiunption 
against  registration  is  issued  when  the 
evidence  related  to  risk  meets  the  cri¬ 
teria  set  forth  in  §  162.11(a)  (3) .  It  is 
emphasized  that  a  notice  of  rebuttable 
presumption  against  registration  and 
continued  registration  of  a  pesticide  is 
not  a  notice  of  intent  to  cancel  the  regis¬ 
tration  of  a  pesticide,  and  may  or  may 
not  lead  to  cancellation.  The  notice  of 
intent  to  cancel  is  issued  only  after  the 
risks  and  benefits  of  a  pesticide  are  care¬ 
fully  considered  and  it  is  determined  that 
the  pesticide  may  generally  cause  unrea¬ 
sonable  adverse  effects  to  the  environ¬ 
ment. 

Accordingly,  all  registrants  and  appli¬ 
cants  for  registration  are  invited  pur¬ 
suant  to  40  CFR  162.11(a)(4)  to  sub¬ 
mit  evidence  in  rebuttal  of  the  presump¬ 
tions  listed  in  Part  II  of  this  notice  and, 
in  the  case  of  oncogenicity,  to  submit  in¬ 
formation  which  relates  to  the  assess¬ 
ment  of  oncogenic  risks  as  set  forth  in 
the  Agency’s  Interim  Procedures  and 
Guidelines  for  Health  Risk  and  Economic 
Impact  Assessment  of  Suspected  Car¬ 
cinogens  (May  25,  1976;  41  FR  21402). 
Registrants  and  other  interested  parties 
may  submit  for  consideration  data  on 
benefits  which  they  believe  would  justify 
registration  or  continued  registration.  In 
addition,  any  registrant  may  petition  the 
Agency  to  voluntarily  cancel  a  current 
registration  pursuant  to  Section  6(a)(1) 
of  FIFRA. 

This  notice  of  rebuttable  presumption 
against  PCNB  also  describes  scientific 
studies  which  suggest  that  hexachloro- 
benbene  (HCTB) ,  a  contaminant  of  PCNB, 
may  adversely  induce  oncogenic  and/or 
reproductive  effects.  ’The  Agency  is  so¬ 
liciting  information  and  comment  on 
these  questions,  but  is  not  now  presum¬ 
ing  against  HCB  on  the  basis  of  these 
studies. 

B.  Rebuttal  Criteria.  Section  162.11(a) 
(4)  provides  that  a  registrant  may  rebut 
the  presumption  by  sustaining  the  bur¬ 
den  of  proving: 

( 1 )  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  acute  toxicity  or 
lack  of  emergency  treatment  criteria, 
“that  when  considered  with  the  formula¬ 
tion,  packaging,  method  of  use,  and  pro¬ 
posed  restrictions  on  the  directions  for 
use  and  widespread  and  commonly  recog¬ 
nized  practices  of  use,  the  anticipated 
exposure  to  an  applicator  or  user  and 
to  local,  regional,  or  national  popula¬ 
tions  of  nontarget  organisms  is  not 
likely  to  result  in  any  significant  acute 
adverse  effects’’  (40  CFR  162.11(a)(4) 
(i)) : 

(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  chronic  toxicity 
criteria,  “that  when  considered  with  pro¬ 
posed  restrictions  on  use  and  widespread 
and  commonly  recognised  practices  of 
use,  the  pesticide  will  not  concentrate, 
persist  or  accrue  to  levels  in  man  or  the 
environment  likely  to  result  in  any  sig¬ 
nificant  chronic  adverse  effects”  (40 
CFR  162.11(a)(4)  (ii):or 


(3)  In  either  case,  that  “the  determi¬ 
nation  by  the  Agency  that  the  pesticide 
meets  or  exceeds  any  of  the  criteria  for 
risk  was  in  error”  (40  CFR  162.11  (a) 

(4)  (iii)). 

C.  Benefits  Information.  In  addition  to 
submitting  evidence  to  rebut  the  pre¬ 
sumption  of  risk,  section  162.11(a)(5) 
(iii)  provides  that  a  registrant  “may  sub¬ 
mit  evidence  as  to  whether  the  economic, 
social  and  environmental  benefits  of  the 
use  of  the  pesticide  subject  to  the  pre¬ 
sumption  outweigh  the  risk  of  use.”  If 
the  risk  presumptions  are  not  rebutted, 
the  benefit  evidence  submitted  by  the 
registrant,^  applicants,  and  other  inter¬ 
ested  persons  will  be  considered  by  the 
Administrator  in  determining  the  appro¬ 
priate  regulatory  action.  Specifically 
§  162.11(a)  (5)  (iii)  provides  that  if  the 
benefits  appear  to  outweigh  the  risks,  the 
Administrator  may  in  his  discretion,  is¬ 
sue  a  notice  of  intent  to  hold  a  hearing 
pursuant  to  section  6(b)  (2)  of  FIFRA  to 
determine  whether  the  registration 
should  be  cancelled  or  application  denied. 
Alternatively,  if  the  “benefits  do  not  ap¬ 
pear  to  outweigh  the  risks,  the  Adminis¬ 
trator  shall  issue  a  notice  pursuant  to 
section  3(c)  (6)  or  section  6(b)  (1)  of  the 
Act,  as  appropriate.”  Moreover,  if  at  any 
time  the  Administrator  determines  that 
a  pesticide  poses  an  “imminent  hazard” 
to  humans  or  the  environment,  a  notice 
of  suspension  may  be  issued  pursuant  to 
section  6(c)  of  the  Act. 

Stated  below  are  the  8  162.11(a)(3) 
risk  criteria  which  the  Agency  has  found 
to  have  been  met  or  exceed^  by  regis¬ 
trations  and  applications  for  registration 
of  pesticide  products  containing  PCTNB. 
The  Agency’s  basis  for  concluding  that 
these  risk  criteria  haye  been  met  or  ex¬ 
ceeded  is  set  out  in  “Pentachloronitro¬ 
benzene  (PCNB) :  Position  Document  1,” 
which  follows.  Copies  of  attachments  to 
the  Position  Document,  which  are  not 
published  with  this  notice,  are  available 
for  public  inspection  in  the  Office  of 
Special  Pesticide  Reviews.  Information 
protected  from  disclosure  pursuant  to 


’Registrants  or  other  Interested  persons 
who  desire  to  submit  benefit  Information 
should  consider  submitting  Information  on 
the  following  subjects,  along  with  any  other 
relevant  Information  they  desire  to  submit: 

1.  Identification  of  the  major  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  crop  or  other  application. 

2.  Identification  of  the  minor  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  category  such  as  lawn  and  garden 
uses  and  household  uses. 

3.  Identification  of  registered  alternative 
products  for  the  uses  set  forth  in  (1)  and 
(2)  above,  including  an  estimate  of  their 
availability. 

4.  Determination  of  the  change  In  costs  to 
the  user  of  providing  equivalent  pesticide 
treatment  with  any  available  substitute 
products. 

5.  Assessment  of  regulation  impact  upon 
user  productivity  (e  g.,  yield  per  acre  and/or 
total  output)  from  vising  available  substitute 
pesticides  or  from  using  no  other  pesticides. 

6.  If  the  Impacts  upon  either  user  costs  or 
productivity  are  significant,  a  qualitative 
assessment  of  the  regulation’s  Impact  on  pro¬ 
duction  of  major  agrlcultviral  commodities 
and  retail  food  prices  of  such  commodities. 
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PIFRA  section  10  cannot  be  provided. 
Specific  inquiries  concerning  the  Posi¬ 
tion  Document,  as  well  as  requests  for 
access  to  these  files,  should  be  directed 
to  Project  Manager  Jeff  Kempter,  Office 
of  Special  Pesticide  Reviews  (WH-566) , 
EPA,  Rm.  447,  East  Tower,  401  M 
St.  SW.,  Washington,  D.C.  20460,  202- 
755-8053. 

n.  Presumptions 

A.  Oncongenicity.  40  CFR  162.11  fa)  (3) 
(ii)  (A)  provides  that  a  rebuttable  pre¬ 
sumption  shall  arise  if  a  pesticide  “(i)n- 
duces  oncogenic  effects  in  experimental 
mammalian  species  or  in  man  as  a  re¬ 
sult  of  oral,  inhalation  or  dermal  expo¬ 
sure  .  ...”  As  a  further  clarification  of 
the  provision,  the  preamble  to  the 
Agency’s  Interim  Procedures  and  Guide¬ 
lines  for  Health  Risk  and  Economic  Im¬ 
pact  Assessment  of  Suspected  Carcino¬ 
gens  (May  25,  1976;  41  PR  21402)  states 
that  “a  substance  will  be  considered  a 
presumptive  cancer  risk  when  it  causes  a 
statistically  significant  excess  incidence 
of  benign  or  malignant  tumors  in 
humans  or  animals.” 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  this  risk  index  has  been  exceeded 
by  all  registrations  and  applications  for 
registration  of  pesticide  products  con¬ 
taining  PCNB,  and  that  a  rebuttable  pre¬ 
sumption  against  new  or  continued  regis¬ 
tration  of  such  products  has  therefore 
arisen. 

III.  Grounds  for  Pesticide  Review  in 

Addition  to  Rebuttable  Presumption 

Criteria 

A.  General.  In  addition  to  the  risk  cri¬ 
teria  set  forth  in  40  CPR  162.11(a)  (3) 
which  require  the  issuance  of  a  notice 
of  rebuttable  presumption  against  regis¬ 
tration  or  continued  registration  and  a 
determination  by  the  Administrator  to 
register  or  cancel  a  pesticide,  40  CPR 
162.11(a)(6)  provides  that  the  Admin¬ 
istrator  may  determine  that  a  pesticide 
should  be  canceled  or  that  a  hearing 
should  be  held  if  the  pesticide  poses  a 
substantial  question  of  safety  to  man  or 
the  environment  “based  on  toxicological 
data,  epidemiological  studies,  use  his¬ 
tory,  accident  data,  monitoring  data,  or 
such  other  evidence  as  is  available  to 
the  Administrator.” 

A  determination  to  cancel  or  deny  reg¬ 
istration  of  a  pesticide  or  to  hold  a  hear¬ 
ing  based  upon  such  data  and  a  finding 
that  a  pesticide  poses  a  substantial 
question  of  safety  need  not  be  preceded 
by  public  notice  and  opportimity  for  re¬ 
buttal  prior  to  the  administrative  ad¬ 
judicatory  hearing  procedure  of  section 
6(b)  of  the  Act.  However,  where  the 
Agency  is  using  a  notice  of  rebuttable 
presumption  against  registration  or  con¬ 
tinued  registration  based  on  the  risk 
criteria  of  40  CPR  162.11(a)  (3),  it  is  in 
the  public  interest  to  include  all  evidence 
which  may  indicate  additional  grounds 
for  determining  that  a  pesticide  causes 


unreasonable  adverse  effects  on  the 
environment.  Accordingly,  evidence 
derived  from  studies  which  suggest  that 
HCB  may  produce  oncogenic  and/or  re¬ 
productive  effects  has  been  included  in 
the  positions  document  accompanying 
this  notice. 

IV.  Registrations  and  Products  Subject 
TO  THE  Notice 

All  registrants  and  applicants  for  reg¬ 
istration  listed  below  are  being  notified 
by  certified  mail  of  the  rebuttable  pre¬ 
sumption  existing  against  registration 
and  continued  registration  of  their 
products. 

The  registrants  and  applicants  for 
registration  shall  have  45  days  from  the 
date  this  notice  is  sent  or  until  Decem¬ 
ber  5,  1977  to  submit  evidence  in  rebuttal 
of  the  presumption.  However,  the  Ad¬ 
ministrator  may,  for  good  cause  shown, 
grant  an  additional  60  days  during 
which  such  evidence  may  be  submitted. 
Notice  of  such  an  extension,  if  granted, 
will  appear  in  the  Federal  Register. 

V.  Duty  To  Submit  Information  on 
Adverse  Effects 

Registrants  are  required  by  law  to  sub¬ 
mit  to  EPA  any  additional  information 
regarding  any  adverse  effects  on  man  or 
the  environment  which  comes  to  a  regis¬ 
trant’s  attention  at  any  time,  pursuant 
to  section  6(a)  (2)  of  PIFRA  and  40  CFR 
162.8(d).  If  any  registrant  of  PCNB 
products  has  any  published  or  unpub¬ 
lished  information,  studies,  reports, 
analyses,  or  reanalyses  regarding  any 
adverse  effects  in  animal  species  or  hu¬ 
mans,  residues,  and  claimed  or  verified 
accidents  to  humans,  domestic  animals, 
or  wildlife,  which  have  not  been  previ¬ 
ously  submitted  to  EPA,  the  material 
must  be  submitted  immediately.  When 
responding  to  this  notice,  each  regis¬ 
trant  shall  submit  a  written  certifica¬ 
tion  to  the  Agency  that  all  information 
regarding  any  adverse  effects  known  to 
the  registrant  has  been  submitted.  In 
addition,  the  registrants  should  notify 
EPA  of  anv  studies  currently  in  prog¬ 
ress,  including  the  purpose  of  the  study, 
the  protocol,  the  approximate  comple¬ 
tion  date,  and  a  summary  of  all  results 
observed  to  date. 

VI.  Public  Comments 

During  the  time  allowed  for  submis¬ 
sion  of  rebuttal  evidence,  specific  com¬ 
ments  on  the  presumptions  set  forth  in 
this  notice  and  on  the  material  contained 
in  the  Position  Document  are  solicited 
from  the  public.  In  particular,  any  docu¬ 
mented  episodes  of  adverse  effects  to  hu¬ 


mans.  domestic  animals,  or  wildlife,  and 
information  as  to  any  laboratory  studies 
in  progress  or  completed,  are  requested 
to  be  submitted  to  EPA  as  soon  as  pos¬ 
sible.  Specifically,  information  on  the 
fate  and  effects  of  PCNB,  its  impurities 
(especially  H(rB),  metabolites,  and 
degradation  products  on  flora  and  fauna, 
particularly  ainmals  with  metabolism 
similar  to  man,  is  solicited.  Similarly, 
any  studies  or  comments  on  the  benefits 
from  the  use  of  PCNB  are  requested  to 
be  submitted.  All  comments  and  infor¬ 
mation  received,  as  well  as  any  other 
relevant  information  and  analysis  there¬ 
of,  which  come  to  the  attention  of  the 
Agency  may  serve  as  a  basis  for  final  de¬ 
termination  pursuant  to  §  162.11(a)  (5) . 

All  comments  and  information  should 
be  sent  to  the  office  of  the  Federal  Regis¬ 
ter  Section  at  the  address  given  above, 
if  possible  in  triplicate  to  facilitate  the 
work  of  the  agency  and  others  interested 
in  inspecting  them.  The  comments  and 
information  should  bear  the  identifying 
notation  “OPP-30000/17.”  Comments 
and  information  received  within  the 
specified  time  limit  shall  be  considered 
before  it  is  determined  whether  a  notice 
shall  be  issued  in  accordance  with  40 
CFR  162.11(a)  (5)  (ii). 

Comments  received  after  the  specified 
time  period  will  be  considered  only  to  the 
extent  feasible,  consistent  with  the  time 
limits  imposed  by  40  CFR  162.11(a)(5) 
(ii) .  All  written  comments  and  informa¬ 
tion  filed  pursuant  to  this  notice  will  be 
available  for  public  inspection  in  the 
office  of  tlie  Federal  Register  Section 
from  8:30  a.m.  to  4  p.m.  during  normal 
working  days. 

Interested  persons  are  encouraged  to 
take  advantage  of  the  opportunity  to  in¬ 
spect  Agency  files  during  normal  working 
hours  since  (1)  all  of  the  information 
received  may  serv’e  as  a  basis  for  final 
determination  pursuant  to  §  162.11(a) 
(5)  and  (2)  the  Agency  will  not  generally 
publish  a  summary  of  information  re¬ 
ceived  in  the  Federal  Register  at  the 
close  of  the  rebuttal  period. 

Your  cooperation  is  solicited  in  identi¬ 
fying  any  errors  or  omissions  which  may 
have  been  made  in  the  following  com¬ 
puter  listings.  Corrections  to  the  listings 
may  not  necessarily  be  published  in  the 
Federal  Register,  but  rather  handled  by 
mail  with  affected  parties.  Omissions  will 
be  corrected  by  notice  in  the  Federal 
Register. 

Dated:  October  13, 1977. 

Edwin  L.  Johnson, 
Devuty  Assistant  Administrator 

for  Pesticide  Programs. 


PCXB  special  local  needs  registrations  approved  hy  EPA  under  Sec.  24{c)  of  FIFRA 


Registrant 


Name  and  address 


Permit  No.  Product  name 


001258  Olin  Corp.,  Agricultural  Products  Department,  P.O.  Box  991,  Little  FL-770011  Terrachlor4- 

Rock,  Ark.  72203.  Dasanit  10-3 

(Iranular. 

0012.58  do  . — .  C.A-7601.37  Terra-coat  L-21. 

004628  'Mobil  ChenUcal  Co.,  P.O.  Box  26683,  Richmond,  Va.  23261 .  FL-770009  .MOCAP-PCNB 

3-10  Granular. 

001628  . do .  SC-770003  Do. 

004628  . do .  .NC-7700O4  Do. 

004628  . do . - . VA-770004  Do. 
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(4)  Bioaccumulation  and  Metabolism. — 
(a)  Plants.  Casanova  and  Dubroca  (1973) 
studied  the  residues  of  PCNB  found  in  let¬ 
tuce  after  treatment  of  the  soil  with  PCNB. 
In  the  first  set  of  experiments,  PCNB  was 
applied  to  the  soil  before  planting  at  rates 
of  15  and  30  kg  Al/ha.  Residues  were  deter¬ 
mined  by  gas  chromatography  after  12  weeks 
of  growth.  Table  1  gives  the  results  of  the 
residue  tests. 

Table  1. — Residues  of  PCXB  in  lettuce 
leaves  (parts  per  million)  from  plants 
groicn  in  treated  soils 


Soil  treatment  rates,  kilo- 
Study  location  (in  grams  AI  ha 

France)  - 


0  15  .30 


Nantes .  0.51  0.63  1.10 

Rennes .  .17  .52  1. 05 

Nantes .  .05  .  47  1.15 

Rennes .  .07  .61  1.10 

Rennes . 10  .16  .43 


Average .  .18  .48  .96 


The  residues  after  the  application  of  IS 
kg  Al/ha  were  approximately  0.5  ppm,  while 
the  residues  after  an  application  of  30  kg 
approached  1.0  ppm,  the  established  toler¬ 
ance  for  PCNB  In  France.  The  authors  sug¬ 
gest  that  this  was  due  to  PCNB  applications 
prior  to  the  study. 

In  the  second  set  of  experiments,  the  same 
application  and  test  methods  were  used,  ex¬ 
cept  that  analyses  for  HCB,  an  Inherent  con¬ 
taminant  of  PCNB,  were  Included  and  resi¬ 
dues  were  determined  not  only  in  lettuce  but 
also  in  soil  before  treatment  and  at  the  end 
of  the  growing  season.  The  results  are  given 
in  Table  2.  The  results  of  the  first  test  were 
confirmed  in  the  second  test,  which  showed 
the  presence  of  PCNB  residues  in  lettuce  at 
about  1.0  ppm  after  an  application  of  30  kg 
Al/ha.  Residues  of  HCB  from  the  same  ap¬ 
plication  were  considerably  lower  than  these 
values:  they  ranged  from  0.02  in  lettuce  from 
untreated  soils  to  0.04  ppm  in  lettuce  from 
treated  soils. 


Table  2. — Residues  of  PVNB  and  HCB  in  lettuce  from  treated  soil  (parts  per  million) 


Soil  treatment  rates,  kilograms  AT/ha 


Location  and  proceduie 

None 

15 

30 

HCB 

PCNB 

HCB 

PCNB 

HCB 

PCNB 

Nantes: 

Lettuce . . 

.  0.016 

a29 

0.034 

0.83 

0.041 

1.04 

Soil  (preplant) . 

.  .160 

1.50 

.160 

1.50 

.160 

1.50 

Soil  (at  harvest) . 

. 170 

1.57 

.620 

20.90 

2.07 

82.41 

Rennes: 

Lettuce . 

. 025 

.34 

.43 

.66 

Soil  (preplant) . 

.  .080 

.64 

.090 

.90 

Soil  (at  harvest) . 

. 087 

.67 

.660 

10.27 

Residues  in  soil  before  treatment  varied 

suited 

from  absorption 

from  soil 

through 

considerably  with  the  study 

location.  HCB 

roots  rather  than 

from 

surface  contamina- 

residues  also  varied,  but  they  were  consis¬ 
tently  lower  than  the  PCNB  residues. 

Casanova  and  Dubroca  (1973)  attempted 
.  to  show  that  residues  found  in  lettuce  re- 


tion.  In  a  laboratory,  soil  was  treated  with 
the  equivalent  of  15  and  45  kg  Al/ha  PCNB. 
Residue  measmements  were  taken  8  weeks 
later.  Table  3  shows  the  resulting  residues. 


Table  3. — Residues  of  PCNB  and  HCB  in  soil  and  lettuce  (parts  per  million) 


Soil  treatment  rates,  kilograms  Al/ha 

Nature  of  test  None  15  45 

HCB  PCNB  HCB  PCNB  HCB  PCNB 


Treated  soil .  ‘N.D.  0.14  0.50  20.40  1.86  69.10 

Lettuce .  ‘N.D.  .03  .  01  .73  .  02  1.56 


*N.D.=undetected. 

Kuchar  et  al.  (1969)  studied  the  metabo¬ 
lism  of  PCNB  in  immature  cotton  plants. 
Cotton  plants  grown  in  soil  containing  300 
ppm  of  PCNB  were  monitored  for  PCNB, 
its  impurities  and  its  metabolites.  Results 
after  two  weeks  growth  (roots  included) 
were: 


Component  Residues  (parts 

per  million) 


PCNB .  155.0 

PCB .  3.96 

TCNB .  .018 

HCB .  4.61 

PCA .  1.11 

MPCP8 .  2.95 


PCA  had  been  found  in  young  corn  and 
soybean  plants  grown  in  PCNB-treated  soil 
(Kuchar  et  al.  1969).  Gorbach  and  Wagner 
(1967)  have  also  cited  PCA  as  a  metabolite 
in  potatoes,  along  with  two  unidentified 
metabolites.  Kuchar  et  al.  (1969)  later  de¬ 
scribed  these  unidentified  substances  as  hav¬ 


ing  gas  chromatograph  retention  times  iden¬ 
tical  to  HCB  and  MPCPS. 

HCB  applied  to  wheat  seed  is  translocated 
to  the  developing  grain  (Johns  1969,  Smith 
1969). 

(b)  Animals.  Rabbits. — In  a  study  con¬ 
ducted  by  Beets  et  al.  (1955)  12  rabbits  re¬ 
ceived  either  1,  2,  or  3  g  of  PCNB  via  stomach 
tube.  Urine  and  feces  were  collected  for  72 
hours.  An  average  of  62  %  of  the  administered 
dose  was  found  in  the  feces  from  the  2  g  dose 
and  was  considered  unabsorbed.  Another  11% 
of  the  dose  could  be  accoimted  for  as  PCA 
in  the  urine.  N-acetyl-S-(pentachloro- 
phenyl)  -L-cysteine  was  also  isolated  from  the 
urine  at  a  level  14%  of  the  Initial  dose. 
Pentachloropbenol  was  formed  only  in  trace 
amounts. 

To  determine  the  metabolic  pathways  of 
2,3,4,5,-TCNB,  0.7  g  was  administered  to  rab¬ 
bits  as  an  aqueous  suspension  via  stomach 
tube.  The  2,3,4,5-TCNB  was  poorly  absorbed: 
33%  was  found  in  the  feces  after  48  hours. 
Further,  11%  of  the  dose  was  excreted  in  the 
urine  as  2,3,4,5-tetrachloroaniline  (2,3,4,5- 
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TCA).  The  excretion  of  the  glucuronlde 
(«%)  and  the  ethereal  sulfate  (6%)  of  6- 
amlno-2,3,4,6-tetrachlorophenol  Indicated 
that  ring  hydroxylatlon  had  occurred  (Brfty 
et  al.  1»S3) . 

Dogs. — Purebred  beagles,  approximately  4.5 
months  old  (4  per  sex  per  dose),  were  fed 
0,  5,  30,  180,  or  1,080  ppm  PCNB  In  their  diets 
for  two  years  (Borzelleca  1971).  Olln  techni¬ 
cal  grade  PCNB  (97.8%),  containing  1.8% 
HCB,  0.4%  2.3.4,6-TCNB  and  0.1%  PCB,  was 
used.  Kidney,  brain,  skeletal  muscle,  liver, 
spleen,  fat,  bile,  blood,  urine,  and  feces 
samples  were  collected  for  analysis  after  two 
years.  Electron-capture  gas  chromatography 


was  used  to  detect  the  presence  of  PCNB, 
PCB.  HCB,  PCA.  and  MPCPS.  Results  for 
liver,  kidney,  fat,  and  feces  at  dose  levels  of 
0,  5,  30,  and  180  ppm  dietary  exposures  are 
summarized  in  Table  4. 

MPCPS  appeared  to  have  an  equal  pro¬ 
pensity  to  be  stored  In  the  fat  or  skeletal 
muscle  of  the  male  rat.  At  the  method’s 
sensitivity  level  (unstated),  a  60  day  with¬ 
drawal  period  from  the  treated  diet  resulted 
in  undetectable  residues  of  PCA,  MPCPS,  and 
PCB  In  adipose  tissue  at  all  exposure  levels. 
Substantial  residues  of  HCB  remained  from 
all  levels  of  dietary  exposure. 


(a)  PCNB,  97.8  pet;  HCB,  1.8  pet;  PCB,  O.l  pet;  2,  3,  4,  5-TCNB,  0.4  pet. 

(b)  2  of  3  samples. 

(c)  1  dog,  N  D  in  2. 

(d)  Average  2  dogs,  ND  in  1. 

Rats. — ^Finnegan  et  al.  (1958)  conducted  PCNB  for  approximately  3  weeks  following 
an  Initial  study  to  determine  the  amount  of  weaning.  The  animals  were  sacrificed  after 
PCNB  stored  in  the  fat  of  male  and  female  producing  two  litters.  Analyses  were  made  of 
albino  rats.  The  diets  contained  0,  63.5,  1,250,  composites  of  tissue  and  excreta  from  three 
or  2,500  ppm  of  PCNB  as  a  25%  dust.  The  rats  of  the  same  sex  and  dietary  level.  Those 
animals  were  fed  for  3  months  and  then  animals  that  were  not  sacrificed  at  this  time 
sacrificed.  The  results  showed  a  dose-related  were  returned  to  control  diets  for  two 
increase  In  content  of  PCNB  In  adipose  months.  Residues  of  PCNB,  HCB,  PCB,  PCA, 
tissue.  Subcutaneous  and  perirenal  fat  and  MPCPS  were  found  In  skeletal  muscle, 
samples  were  taken  to  be  analyzed  by  neu-  liver,  kidney,  fat,  and  feces  at  the  end  of  the 
tron  activation  of  chlorine.  For  the  respec-  33  week  feeding  period  and  two  months  after 
tlve  dietary  levels,  the  average  chlorine  con-  withdrawal  from  treated  diets  (see  Table  5) . 
centration  in  ether  extracts  of  fat  was  42.4,  The  major  tissue  of  storage  appeared  to  be 
392,  571,  and  1,151  ug^g  In  males,  and  43.7,  adipose  tissue  (fat)  where  both  PCB  and 
470,  875,  and  1.316  ug/g  In  females.  HCB  displayed  dose-related  storage  levels. 

As  stated  by  Kuchar  et  al.  (1969),  the  This  storage  trend  continued  to  the  1,080 
neutron  activation  process  was  later  found  ppm  exposure  level,  where  respective  storage 
to  be  inadequate  for  determining  residues  of  levels  of  PCB  and  HCB  Increased  to  5.15  and 
PCNB  or  Its  metabolites  in  animals.  194  ppm,  respectively.  No  significant  amounts 

A  subsequent  study  by  Borzelleca  et  al.  of  any  product.  Including  PCNB,  were  found 
(1971)  stated  that  the  residue  In  the  fat  in  ti^e  urine.  Decreased  elimination  of  HCB 
orlgl^lly  Identified  as  PC^conslsted  mostly  f^om  animal  tissues  over  an  extended  time 
of  the  Impurities  PCB  and  HCB.  .j.j.  i,.....* 

As  part  of  a  reproduction  study  (Borzelleca  Indicated  by  dose-related  levels  of 

et  al.  1971) ,  a  portion  of  P-2b  generation  rats  HCB  In  fecal  matter  at  the  end  of  the  60  day 

were  fed  diets  containing  0,  5,  50,  or  500  ppm  withdrawal  period.  t 
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Table  5.— Rat  tissue  and  excreta  concentrations  of  PCNB,  its  metabolites  (PCA,  PCNB  tolerances  are  summarized  In 

MPCPS),  and  related  impurities  (PCB,  HCB) 


Specimen  and  diet  (parts  per  Days  on 
million)  control, 

diet  (a) 


Sex 


Concentrations  found  (parts  per  million) 


PCNB 


PCA 


MPCPS 


PCB 


HCB 


Sk.  muscle:  500 _ 

0 

M 

Liver:  500 . 

0 

M 

Kidney;  500 . 

0 

M 

Fat: 

5 . 

0 

M 

5 . 

0 

F 

50 . 

0 

.\1 

60 . 

0 

F 

500 . 

0 

.M 

500 . 

0 

F 

5 . 

60 

M 

50  . 

60 

M 

60 

M 

Feces; 

5 . 

60 

M 

50 . 

60 

M 

500 . 

60 

.M 

(a)  After  33  weeks  on  test  diets. 

(b)  ND"None  detected. 

Coujs. — ^PCNB  (Olln  technical  grade)  was 
dissolved  In  corn  oil  and  administered  orally 
in  gelatin  capsules  to  cows  (Borzelleca  et  al. 
1971).  Doses  for  each  cow  were  dependent 
upon  the  animal’s  consumption  of  feed  the 
previous  week.  Three  cows  per  dose  level 
received  0,  0.1,  1.0,  or  10  ppm  PCNB  for  12  to 
16  weeks.  Pat  biopsies  for  analyses  during  the 
course  of  the  study  were  collected  from  the 
brisket  area;  additional  tissues  were  obtained 
at  autopsy.  The  cows  were  milked  twice  dally. 
An  aliquot  was  removed  and  analyzed  by  a 
gas  chromatograph  equipped  with  electron 
capture.  Levels  of  detectability  for  control 
and  treated  samples  differed  from  week  to 
week;  consequently,  the  results  are  difficult 
to  assess  accurately.  Tissue  samples  Included 
skeletal  muscle,  liver,  kidney,  and  abdominal 
and  subcutaneous  fat. 

Considerable  variation  In  residue  levels  was 
noted  v.'hen  individual  samples  were  ana¬ 
lyzed.  Levels  of  HCB  In  milk  from  cows  fed  a 
diet  of  1  ppm  PCNB  ranged  from  0.001  to 
0.003  ppm  between  the  twenty-first  and  fifty- 
sixth  days  of  continuous  exposure.  The  aver¬ 
age  value  was  0.002  ppm.  At  a  dietary  level  of 
10  ppm  PCNB,  the  HCB  residue  ranged  from 
non-detectable  to  0.015  ppm,  with  an  average 
value  of  0.01  ppm.  Levels  of  PCNB,  PCA, 
MPCPS,  and  PCB  showed  sporadic  variation, 
but  were  generally  0.005  ppm  or  less.  There 
was  little  indication  of  dose-related  level 
changes. 

Samples  ctf  subcutaneous  fat  biopsled  at  0, 
1,  2,  4,  7,  and  8  weeks  after  eiq}oeure  to  10 
ppm  in  the  diet  suggested  a  0.5  ppm  plateau 
of  HCB  residue  beginning  In  the  fovurth  week 
and  continuing  through  the  eighth  week. 
PCA  appeared  to  stabilize  at  a  level  of  about 
0.1  ppm  between  weeks  1  and  8  at  the  10  ppm 
dietary  exposure  level.  The  remaining  resi¬ 
dues  (PCA,  PCNB,  and  MPCPS)  were  negli¬ 
gible  or  non-detectable. 

Ouorsaud  et  al.  (1972)  studied  the  rela¬ 
tionship  of  HCB  residues  In  endive  roots  to 
residue  levels  of  HCB  In  the  milk  of  cows  eat¬ 
ing  the  roots.  First  they  determined  that  of 
all  the  pesticides  used  only  PCNB  was  chem¬ 
ically  related  to  HCB.  Using  gas  chromato¬ 
graphy,  they  found  that  the  roots  of  the  en¬ 
dives  were  contaminated  with  both  HCB  and 
PCNB  and  that  the  milk  of  cows  eating  these 
endives  was  contaminated  with  HCB.  The 
most  contaminated  milk  (26  ppm  HCB)  was 
from  cows  receiving  25  to  30  kg  of  endive 
roots  per  day.  The  roots  were  contaminated 
with  0.11  ppm  of  HCB.  Another  sample  of 
milk  containing  0.13  ppm  of  HCB  came  from 
a  cow  receiving  endive  roots  contaminated 
with  0.006  ppm  HCB. 

In  a  subsequent  study  (Ooursaud  et  al. 
1972),  a  cows  received  a  feed  mixture  con¬ 
taining  12  kg  of  endive  roots  contaminated 
with  0.16  ppm  HCB  and  2.16  ppm  PCNB.  The 


(b)ND 

0.117 

8. 13 

0.042 

29.7 

ND 

.069 

.306 

.010 

1.93 

ND 

.084 

.269 

.131 

6.43 

ND 

ND 

.060 

<.001 

.587 

ND 

ND 

.055 

<.001 

.824 

ND 

.019 

.46 

.019 

10.8 

ND 

.095 

.345 

.011 

4.73 

ND 

1.11 

4.74 

.304 

117 

ND 

.238 

3.82 

.176 

49 

ND 

ND 

ND 

ND 

1.07 

ND 

ND 

ND 

ND 

3.67 

ND 

ND 

ND 

ND 

22.3 

ND 

ND 

ND 

ND 

.023 

ND 

ND 

ND 

ND 

.137 

ND 

.027 

.101 

ND 

1.95 

residues  found  In  the  milk  are  shown  In  Ta¬ 
ble  6.  The  authors  concluded  that  the  HCB 
contamination  In  the  milk  was  linked  to  the 
application  of  PCNB  to  endives.  They  specu¬ 
lated  that  the  source  of  HCB  was  from  orig¬ 
inal  formulation  rather  than  from  PCNB 
degradation. 

Table  6. — Residues  of  HCB  and  PCXB 
{parts  per  million)  in  milk  of  coics  fed 
treated  endive  roots 


HCB  PCXB 


Milk  sampling  day: 


0* .  0.21  Negligible  for  all  samples. 

1  . 57 

2  .  1.23 

3  .  1.34 

4  .  1.68 

5  .  1.83 

6  .  2.00 

7 .  2.02 


•Day  0  means  the  day  before  the  root-feed  mixture 
was  fed  to  the  cows. 

Feeding  studies  have  shown  that  HCB  is 
assimilated  In  the  fat  and  other  tissues  of 
sheep  (Craig  and  Dwyer  1961,  Avrahaml  and 
Steel  1972a),  chickens  (Craig  1959,  Watts 
1968a,  1968b,  Avrahaml  and  Steel  1972b, 

1972c),  pigs  (Oardlner  and  Armstrong  1960, 
Hansen  et  al.  1977),  Japanese  quail  (Vos  et 
al.  1968,  1971),  kestrels  (Vos  et  al.  1972), 
lambs  (EPA  1976) ,  rats  (Medline  et  al.  1972, 
Vlllenueve  1975,  Kuiper-Ocodman  et  al. 
1977),  and  aquatic  organisms  (Laseter  et  al. 
1976,  Isensee  1976). 

Field  studies  have  reported  the  occurrence 
of  HCB  residues  In  fish  (Zltko  1971,  Koeman 
et  al.  1969,  Holden  1973,  Johnson  et  al.  1974), 
poultry  products  (Stanhope  1969,  Tulnstra 
and  Roos  1970,  Qoursaud  et  al.  1972,  Smyth 
1972),  birds  (Ollbertson  and  Reynolds  1972, 
Zltko  and  Choi  1972,  Cromartie  et  al.  1975, 
Nickerson  and  Barbehenn  1972,  White  1976, 
White  and  Heath  1976),  edible  animal  tissues 
(Booth  and  McDowell  1975) ,  and  human  milk 
and  tissues  (Blck  1967,  Acker  and  Schulte 
1970,  Abbott  et  al.  1972,  Siyall  1972,  Brady 
and  Siyall  1972,  Curley  et  al.  1973,  Neuhaus 
et  al.  1973,  Graca  et  al.  1974,  Stacey  and 
Thomas  1975,  EPA  1977). 

(5)  Tolerances  and  Food  Residues.  Before 
any  pesticide  or  any  Inert  ingredient  of  a 
pesticide  formulation  may  be  used  on  a  food 
or  feed  crop,  a  tolerance  or  exemption  from 
a  tolerance  must  be  established.  A  tolerance 
is  defined  as  the  maximum  residue  level  al¬ 
lowed  for  a  particular  pesticide  on  a  raw  agri¬ 
cultural  commodity  or  a  processed  food  or 
feed.  It  Is  based  on  the  maximum  residue  ex¬ 
pected  from  the  proposed  use  and  on  the 
toxicological  data  submitted  by  the  regls- 


Table  7. — U.8.  tolerances*  for  PCXB  on 
raw  agricultural  commodities  HO  CFR 
180.291) 


Crop 

Parts  per 

Crop 

Parts  per 

million 

million 

Bananas . 

0.1 

Cottonseed.. 

0.1 

.1 

.1 

Broccoli . 

.1 

Peanuts . 

1.0 

Brussels 

Peppers . 

.1 

sprouts . 

Cabbage,..-- 

.1 

.1 

Potatoes.... 

Tomatoes... 

.1 

.1 

Cauliflower. . 

.1 

•All  tolerances  are  interim  except  for  cottonseed. 


FDA  Market  Basket  surveys  from  1964  to 
1969  detected  very  small  residues  of  PCNB 
in  only  0.7  %  of  leaf  and  stem  type  vegetables 
sampled.  Residues  ranged  from  0.005  ppm  to 
0.42  ppm,  with  an  average  of  0.01  ppm  (Dug¬ 
gan  et  al.  1971).  In  the  Market  Basket  Sur¬ 
vey  between  June  1971  and  Juno  1972,  trace 
residues  were  found  in  only  one  sample  (oil, 
fat,  or  shortening).  HCB  residues  ranged 
from  0.002  to  0.011  ppm  In  4  composite  sam¬ 
ples,  while  PCA  residues  were  found  from 
0.005  to  0.023  ppm  in  3  composite  samples 
(Manske  and  Johnson  1975) . 

In  another  FDA  survey  for  1973-1974,  in¬ 
dividual  Items  in  the  dairy  and  meat  com¬ 
posites  in  four  market  baskets  were  ana¬ 
lyzed.  PCNB  residues  occurred  from  0.002  to 
0.005  ppm  in  7  composites.  HCB  ranged  from 
0.0003  to  0.0070  ppm  In  17  composites.  PCA 
was  found  from  0.004  to  0.050  ppm  in  10 
composites.  TCNB  occurred  at  0.001  to  0.284 
ppm  in  8  composites  (Manske  and  Johnson 
1977) . 

Samples  from  FDA  compliance  and  sur¬ 
veillance  programs  during  1972-1976  showed 
small  residues  in  animal  feed,  vegetables  and 
cottonseed  meal  (U.S.P.D.A.  1976). 

HCB  has  been  shown  to  survive  the  mill¬ 
ing  process  of  wheat  and  remain  In  the  final 
product  (Old  1969).  It  has  also  been  de¬ 
tected  at  0.010  ppb  in  raw  and  0.006  ppb 
In  finished  U.S.  drinking  water  (Murphy 
1975). 

(6)  Toxicity,  (a)  Acute.  Rats. — ^The  oral 
LD-50  for  technical  grade  PCNB  (Olln  prod¬ 
uct)  as  a  10%  solution  In  corn  oil  was  found 
to  be  1.71  ±  0.17  g/kg  for  females  (Finnegan 
et  al.  1958).  The  oral  LD-50  of  a  75%  wet- 
table  powder  commercial  formulation  (Olln 
product)  administered  as  a  40%  aqueous 
suspension  to  male  rats  was  greater  than  12 
g/J^- 

Dogs. — Groups  of  10  mongrel  dogs  were 
administered  PCNB  (Olln  product)  via  gav- 
age  as  a  10%  solution  In  warm  corn  oil. 
Doses  up  to  2.5  g/kg  did  not  produce  any 
deaths,  although  half  of  the  dogs  on  this 
dosage  level  vomited  (Finnegan  et  al.  1958) . 

Rabbits. — Percutaneous  toxicity  was  tested 
In  male  albino  New  Zealand  rabbits  weigh¬ 
ing  an  average  of  1.96  kg  (Borzelleca  et  al. 
1971).  Animals  with  Intact  and  abraded  skin 
were  used.  The  hair  was  removed  from  the 
trunk  with  an  electric  clipper  and  abrasions 
were  made  with  a  metal  grid.  The  rabbits 
were  restrained  In  stocks  for  24  hours.  PCNB 
(Olln  product)  was  dissolved  In  dimethyl 
phthalate  as  a  30%  solution  and  applied  over 
the  trunk  imder  the  restraining  device.  Doses 
of  10.0  ml/kg  and  13.3  ml/kg  were  applied  to 
10  rabbits  with  intact  skin  and  13.3  ml/kg 
was  administered  to  10  rabbits  with  abraded 
skin.  During  the  14  days  following  dosing 
these  were  no  Indications  of  toxicity  or  skin 
Irritation. 

(b)  Subacute.  Rats. — Five  groups  of  7  male 
and  7  female  albino  rats  of  weanling  age  were 
divided  Into  separate  groups  for  a  3  month 
study.  Each  was  fed  a  diet  containing  1  of  5 
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levels  of  PCNB  (Olln  Product)  at  0,  63.5, 
635.0,  1,250,  2,500,  or  5,000  ppm.  The  animals 
were  weighed  at  weekly  intervals  and  a 
hematologic  study  was  done  upon  termina¬ 
tion  of  the  study.  Body  weights  for  males 
were  significantly  depressed  at  the  2,500  ppm 
level.  The  males  and  females  on  the  5.000 
ppm  level  were  killed  at  the  end  of  2  weeks. 
At  the  1,250  and  2,500  ppm  levels,  the  kldney- 
to-body  weight  ratios  showed  a  sigmficant 
increase  for  male  rats.  Significant  increases 
in  the  llver-to-body  weight  ratios  were  found 
at  all  levels  except  in  the  females  fed  63.5 
ppm  (Finnegan  et  al.  1958). 

Rtas  (10  per  sex  per  dose)  were  fed  tech¬ 
nical  PCNB  (purity  and  source  unknown!  In 
their  diets  at  rates  of  0,  1,000,  6,000,  or  10,000 
ppm  for  90  davs.  The  growth  rate  of  rats  fed 
5,000  ppm  PCNB  was  slightly  less  than  that 
of  controls.  Rats  on  the  10.000  ppm  diet  had 
an  even  lower  growth  rate  (PAO/WHO  1970) . 

Dogs. — Groups  of  3  mongrel  dogs  were 
placed  on  diets  containing  either  25.  200  or 
1,000  ppm  PCNB  for  1  year.  The  PCNB  (Olln 
product)  was  added  as  a  dust  formulation 
consisting  of  20%  PCNB,  77%  Pyrax  ABB  and 
3  %  Armour  “Sticker.”  The  dogs  were  weighed 
at  weekly  Intervals  and  hematologic  studies 
were  made  at  the  start,  mld-twlnt  and  termi¬ 
nation  of  the  study.  The  PCNB  did  not  in¬ 
hibit  growth  or  result  in  any  significant 
hematological  or  histopathological  changes 
(Finnegan  et  al.  1958) . 

(c)  Chronic.  Rats. — Finnegan  et  al.  (1958) 
conducted  a  2  year  study  in  which  rats  in 
grouDs  of  10  males  and  10  females  were  fed 
a  diet  containing  0.  25. 100,  300, 1,000  or  2.5(X) 
pom  PCNB.  The  PCNB  (Olin  product)  was 
the  same  formtilatlon  as  for  the  dog  experi¬ 
ment  discussed  above.  Rats  were  hottsed  In¬ 
dividually  and  weighed  weekly.  They  were 
given  hematologic  examination  during  the 
eleventh  and  twenty-fourth  months  of  the 
experiment.  Deaths  did  not  correlate  with  the 
dose  of  PCNB.  Female  rats  showed  slight 
growth  suppression  at  100  ppm  and  above. 
The  growth  of  male  rats  accelerated,  espe¬ 
cially  at  25  ppm.  Hematological  values  were 
within  normal  ranges.  Lung  abscesses  and 
fatty  changes  in  the  liver  did  not  correlate 
with  PCNB  dose. 

Doas. — ^In  a  study  conducted  bv  Farbwerke 
Hoechst  AO  (cited  in  PAO/WHO  1970), 
groups  of  6  dogs,  3  males  and  3  females,  were 
fed  diets  containing  0,  500. 1.000  or  5,000  ppm 
PCNB  (purity  not  specified)  for  2  years. 
Liver  changes  occurred  In  all  groups  and  the 
degree  wa8‘'dose  related.  The  5.000  ppm  level 
prcduced  fibrosis,  narrowing  of  hepatic  cells, 
thick  leucocyte  infiltration  end  Increased 
size  of  the  periportal  areas.  At  the  500  and 
1.000  ppm  levels,  the  changes  were  similar 
but  to  a  lesser  degree.  The  highest  dose  level 
also  produced  atrophy  of  bone  marrow  and 
reduced  hematopoiesis. 

In  another  study  (Borselleca  et  al.  1971), 
purebred  beagles,  approximately  4.5  months 
old,  were  fed  a  diet  containing  PCNB  (Olln 
product)  at  0,  5,  30,  180,  or  1.080  PRM  for  2 
years.  Hematocrit  values  showed  a  significant 
decrease  at  18  months  for  males  receiving 
dosages  of  30  and  180  ppm.  There  was  no 
change  for  males  at  1,080  ppm  There  were 
no  dose  related  effects  on  rirlue  analysis, 
blood  chemistry,  mortality,  body  weight,  food 
consumption  or  the  estrus  cycle.  A  ratio  of 
organ-to-body  weight  data  showed  a  signifi¬ 
cantly  greater  value  for  livers  of  the  dogs  at 
1.080  ppm  PCNB.  No  treatment-related  le¬ 
sions  were  observed  In  dogs  sacrificed  at  1 
year.  In  dogs  sacrificed  after  two  years,  cho¬ 
lestatic  heoatosu  with  secondary  bile  neph¬ 
rosis  was  found  In  those  dosed  at  180  oom 
and  1,080  ppm.  Althotigh  these  correlated 
with  dosing,  the  authors  considered  the  le¬ 
sions  reversible. 


I 


B.  Registered  Uses  and  Supplies 

(1)  Products.  PCNB,  a  versatile  fungicide, 
is  an  active  ingredient  in  233  Federally-reg¬ 
istered  products  and  98  State-registered  prod¬ 
ucts.  It  is  not  used  as  inert  ingredient  in  any 
registered  products.  PCNB  is  formulated  as 
w'ettable  powders,  dusts,  emulsifiable  concen¬ 
trates,  granules,  and  in  combination  with 
other  active  ingredients  previously  listed. 

(2)  Use  Patterns.  295,000  pounds  of  PCNB 
were  used  as  a  soil  fumigant  in  1971;  7,000 
pounds  were  used  for  seed  treatment  (EPA 
1976).  Of  the  soil  fungicide  applied,  77% 
was  used  on  cotton,  19%  on  peanuts,  and  4% 
on  nursery  and  fruit  crops,  and  vegetables. 
It  is  unlikely  that  PCNB  is  used  on  more  than 
12%  of  the  total  UB.  cotton  acreage  and 
2%-3%  of  the  U.S.  peanut  acreage  (EPA, 
1976) . 

C.  Supply 

The  sole  manufacturer  of  PCNB  is  the 
Olin  Chemical  Corp.  of  Stamford,  Conn, 
la  1971  annual  production  was  3  million 
pounds  active  Ingredient  (National  Academy 
of  Sciences  1975) .  According  to  the  Olln  Cor¬ 
poration,  about  a  quarter  of  its  production 
is  exported.  The  U.S.  Department  of  Agri¬ 
culture  has  not  recorded  any  imports. 

n.  RECm.ATORY  HISTOBY 

A.  Past  Actions 

On  January  14,  1959,  a  registration  for 
Technical  Grade  PCNB  (EPA  Reg.  No.  1258- 
517)  was  Issued  to  Olin  Mathleson  Chemical 
Corporation.  This  later  became  the  Olln 
Chemical  Corporation,  the  current  holder  of 
the  PCNB  technical  registration.  After  the 
technical  material  was  registered,  numerous 
end  use  products  were  registered  for  various 
uses,  including  food  crop  uses.  Tolerances  for 
PCNB  were  set  at  zero. 

In  June  1965,  the  National  Academy  of 
Sciences  National  Research  Council  issued 
a  report  recommending  that  “no  residue" 
and  “zero  tolerance”  concepts  be  abandoned. 
The  report  stated  that  zero  tolerances  were 
not  desirable,  since,  as  experience  bore  out, 
residues  might  be  present  at  levels  below 
the  current  sensitivity  of  detection  methods. 

On  April  13.  1966  a  Joint  USDA-HEW  state¬ 
ment  for  implementation  of  the  recommen¬ 
dation  was  published  in  the  Fedekal  Reg¬ 
ister.  The  plan  Included  discontinuation  by 
December  31.  1967  of  registrations  involving 
residues  on  food  or  feed  tor  which  a  toler¬ 
ance  or  exemption  were  lacking.  However, 
extensions  were  granted  until  December  31, 
1970,  if  progress  was  being  made  toward 
showing  that  the  registration  could  be  con¬ 
tinued  without  undue  hazard  to  the  public 
health. 

In  late  1967,  PR  Notice  67-10  informed  reg¬ 
istrants  of  the  extension  of  certain  no  resi¬ 
due  and  zero  tolerance  registrations  beyond 
December  31, 1967.  A  Federal  Register  notice 
of  April  15,  1967  stated  that  registrations 
Involving  food  or  feed  on  a  no  residue  or 
zero  tolerance  basis  would  be  cancelled  un- 
le<;8  (1)  FDA  established  finite  tolerance  or 
(2)  a  progress  report  were  submitted  to  show 
studies  were  underway  to  support  such  tol¬ 
erance.  All  registered  uses  of  PCNB  listed  In 
the  TJSDA  Summary  of  Agricultural  Pesti¬ 
cides  (Compendium)  were  extended  until 
January  1, 1969. 

On  September  4,  1968,  a  petition  to  estab¬ 
lish  tolerances  on  several  crops  was  received 
by  the  Federal  Pood  and  Drug  Administra¬ 
tion  (FDA).  This  petition  was  filed  (l.e.  ac¬ 
cented)  on  September  11,  but  on  October  20 
was  found  to  be  Inadequate.  PCNB  was  cer¬ 
tified  for  usefulness  on  alfalfa,  celery,  clover, 
beans,  bananas,  broccoli,  brussel  sprouts,  cab¬ 
bage.  cauliflower,  cottonseed,  flaxseed,  garlic. 


lettuce,  mushrooms,  peanuts,  peppers,  pota¬ 
toes.  and  tomatoes  on  December  27,  1968. 

PR  Notice  69-2,  issued  on  January  10,  1969, 
again  extended  affected  registrations,  beyond 
December  31,  1968  to  January  1,  1970,  based 
on  the  petition  to  FDA  for  uses  in  the  USDA 
Summary.  These  include  alfalfa,  bananas, 
beans  (all) ,  beans  (pole) ,  beans  (bush) ,  broc¬ 
coli,  brussel  sprouts,  cabbage,  cauliflower, 
clover,  cotton,  cotton  (seed),  garlic,  lettuce 
(head),  peanuts,  peppers,  potatoes,  and  to¬ 
matoes,  (staked,  unstaked,  and  green  house) . 

On  February  19,  1969,  these  petition  data 
were  found  sufficient  to  support  issuance  of 
requested  negligible  residue  tolerances  (0.1 
ppm)  and  1  ppm  on  celery.  On  March  21  that 
year  PCNB  residue  data  and  analytical  meth¬ 
ods  were  evaluated,  and  on  August  1,  the  pe¬ 
tition  was  amended  by  Olln  Corporation. 
This  amendment  was  evaluated  on  February 
19.  1970. 

PR  Notice  70-1,  Issued  on  January  19,  1970 
yet  again  extended  registrations,  this  time 
beyond  December  31,  1969.  Some  PCNB  uses 
were  extended  to  January  1,  1971;  these  uses 
ar:  listed  In  the  EPA  Compendium  of  Regis¬ 
tered  Pesticides,  which  superceded  the  USDA 
Summary.  PR  70-8,  issued  on  March  10,  1970, 
Informed  registrants  of  further  needs  for 
toxicological  information;  specifically,  car¬ 
cinogenicity  and  teratogenicity  studies  were 
requested  to  be  submitted  or  to  be  initiated 
for  PCNB. 

In  March  1970,  PDA  recommended  estab¬ 
lishment  of  the  proposed  tolerances  in  spite 
of  findings  by  the  U.S.  Department  of  Health. 
Education  and  Welfare  of  possible  tumor- 
igenlc  and  teratogenic  effects  (DHEW  1969). 
A  dissenting  opinion  from  FDA,  on  the  other 
hand,  recommended  further  data  requests 
because  of  these  findings.  Finally,  on  May  1. 
1970,  the  amended  petition  was  withdrawn 
because  of  an  PIPA  requirement  that  the 
oetltloner  resolve  the  Issues  raised  bv  DHEW. 
Later,  on  May  25,  a  petition  for  cottonseed 
was  resubmitted,  and  on  February  17,  1971, 
a  permanent  tolerance  was  Issued  at  0.1  ppm. 

In  the  meantime,  on  December  14,  1970  a 
new  petition,  was  received  by  EPA.  It  pro¬ 
posed  tolerances  on  peanuts  at  1.0  ppm  and 
bananas,  beans,  broccoli,  brussel  sprouts, 
cabbage,  cauliflower,  garlic,  peppers,  pota¬ 
toes,  and  tomatoes  at  0.1  ppm.  Additional 
data  were  not  submitted  and  thus  EPA  re¬ 
fused  to  file  the  new  petition.  In  addition, 
since  evidence  did  not  support  or  was  not 
submitted  in  support  of  IKINB  uses  on  al¬ 
falfa,  clover,  and  lettuce  (head),  these  uses 
were  cancelled  while  remaining  uses  were  ex- 
tended  until  further  notice. 

Olln  requested  on  October  11,  1971,  a  re¬ 
consideration  of  the  petition,  since  the  World 
Health  Organization  (WHO)  had  established 
a  temporary  acceptable  dally  intake  which 
was  based  on  crop  residue  data  in  agreement 
with  the  propos^  tolerances.  As  a  conse- 
-quence,  on  November  10.  EPA  filed  the 
amended  petition  and  on  November  23  is¬ 
sued  a  Certification  of  Usefulness  for  0.1 
ppm  on  bananas,  beans,  broccoli,  peppers,  po¬ 
tatoes.  and  tomatoes  and  1  ppm  in  or  on  pea¬ 
nuts.  However,  on  February  23.  1972.  EPA 
recommended  against  establishment  of  pro¬ 
posed  tolerances  and  requested  further  re¬ 
quirements  to  be  met  bv  the  petitioner. 

On  May  9,  the  petition  was  evaluated. 
When  eight  deficiencies  were  found.  EPA  re¬ 
quested  further  data.  In  a  letter  to  Olln  Cor¬ 
poration  dated  May  25,  EPA  outlined  these 
deficiencies  and  stated  that  the  toxicology 
review  could  not  progress  without  the  results 
of  the  carcinogenic  and  teratogenic  tests  in 
progress.  On  December  2.  1972,  interim  toler¬ 
ances  were  established  identical  to  the  pro¬ 
posed  tolerances.  Olln  proposed  amendments 
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to  the  petition  on  January  30,  1973,  which 
were  accepted  on  March  2,  1973. 

On  March  14,  1973,  EPA  stated  that  a  tera¬ 
tology  study  submitted  by  the  registrant  had 
satisfied  one  of  the  toxicological  require¬ 
ments  for  making  the  proposed  tolerances 
permanent.  However,  it  was  noted  that  the 
carcinogenicity  study  still  had  to  be  sub¬ 
mitted  before  permanent  tolerances  could 
be  recommended. 

EPA  Informed  the  registrant  on  June  6, 
1973  that  only  two  of  the  deficiencies  had 
been  corrected,  while  six  were  still  unre¬ 
solved.  It  was  recommended  that  permanent 
tolerances  not  be  established.  It  was  stated 
that  a  tolerance  of  0.2  ppm  for  total  residues 
of  HCB,  PCB  and  PCA  would  be  required  for 
meat,  fat  and  meat  by-products  of  cattle, 
goats,  horses  and  sheep,  and  0.2  ppm  in  milk 
fat.  It  was  stre<!sed  that  these  suggested  tol¬ 
erances  for  HCB  were  based  only  on  HCB 
arising  from  PCNB  uses;  the  tolerance  pend¬ 
ing  for  HCB  under  another  petition  might 
require  addition  of  a  paragraph  under  40 
CFR  180.3  specifying  that  residues  of  HCB 
shall  not  exceed  the  higher  of  the  two  toler¬ 
ances. 

EPA  received  a  progress  report  on  the  Na¬ 
tional  Cancer  Institute  cancer  bioassay  on 
rats  and  mice  on  February  21, 1974. 

On  July  9.  1974,  the  petitioner  was  notified 
of  the  acceptability  of  protocols  for  chicken 
feeding  study,  and  this  study  was  received 
by  EPA  on  November  17, 1975. 

In  summary,  while  there  exists  a  perma¬ 
nent  tolerance  for  cottonseed,  tolerances  for 
residues  of  PCNB  on  other  crops  listed  in 
Table  7  are  interim.  Finalization  of  these 
into  permanent  tolerances  is  pending  the 
outcome  of  this  RPAR  investigation  and 
further  review  by  the  EPA  Registration  Di¬ 
vision. 

B.  Referral  to  OSPR 

Action  was  started  by  OSPR  on  the  basis 
of  the  findings  in  Section  III  below,  that 
PCNB  induced  a  statistically  significant  in¬ 
crease  in  the  incidence  of  tumors  in  mice. 
PCNB  was  accepted  as  a  candidate  for  RPAR 
review  in  July  1976,  by  the  Director,  Office 
of  Special  Pesticide  Reviews. 

m.  SUMMAKT  OF  SCIENTIFIC  EVIDENCE  TO  SUF- 

POET  REBUTTABLE  PRESUMPTION - ONCOGEN- 

ICITY 

40  CFR  162.11(a)  (3)  (11)  (A)  provides  that 
a  ^rebuttable  presumption  shall  arise  if  a 
pesticide’s  ingredient  (s)  •  •  •  [i)nduces 

oncogenic  effects  in  experimental  mam¬ 
malian  species  or  in  man  as  a  result  of  oral, 
inhalation,  or  dermal  exposure  •  *  Sec¬ 
tion  162.3 (bb)  defines  the  term  oncogenic 
as  “the  property  of  a  substance  or  a  mix¬ 
ture  of  substcmces  to  produce  or  induce 
benign  or  malignant  tumor  formation  in  liv¬ 
ing  animals." 

Several  studies  have  been  examined  by  the 
Agency  which  present  evidence  that  PCNB 
meets  the  above  criterion.  Briefly,  these  find¬ 
ings  are  that  PCNB  induced : 

1.  A  significant  increase  in  hepatic  car¬ 
cinomas  in  male  mice  exposed  to  1,000  to 
3,000  ppm  PCNB  in  the  diet  (p<0.021). 

2.  A  significant  increase  in  fibrosarcomas 
of  the  skin  in  female  mice  at  1,200  ppm  in 
the  diet  (p<0.001). 

3.  A  significant  Increase  in  hepatomas  in 
male  mice  fed  1,206  ppm  in  the  diet  (p< 
0.011). 

4.  A  significant  Increase  in  skin  papillomas 
in  mice  receiving  PCNB  as  an  initiating  agent 
followed  by  croton  oil  applications  (males, 
p<0.0225;  males  and  females  and  femsJes 
combined,  <p0.011). 

5.  A  higher  occurrence  of  malignant 
lymphoreticular  tumors  in  male  rats  exposed 
to  1,200  ppm  in  the  diet  (p <0.0548). 

‘  Following  are  descriptions  of  the  tests 
which  resulted  in  these  conclusions. 


A.  Haeleton  Carcinogenesis  Bioassay  of  PCNB 

A  carcinogenesis  bloassay  of  PCNB  was 
started  in  1972  at  Hazleton  Laboratories,  Inc., 
on  behalf  of  the  National  Cancer  Institute. 
The  experiments  used  Osbome-Mendel  rats 
(Supplier:  Bml)  andB6C3Fl  mice  (Supplier: 
Charles  River  Laboratories) . 

These  animals  were  fed  a  mixture  of  corn 
oil  and  PCNB  ad  libitum  at  two  dose  levels, 
with  50  males  and  50  females  of  each  species 
in  each  group.  Control  groups  for  each  spe¬ 
cies  consisted  of  20  animals  of  each  sex. 

The  composition  of  the  PCNB  has  been  re¬ 
ported  by  the  supplier  as  (Olin  Corporation 
letter,  1976) : 

Weight 

(percentage) 


Pentachloronltrobenzene _  98.1-98.2  • 

Pentachlorobenzene  _  .11-0.16 

Chloranll  . 13-0.15 

2.3,4,5-Tetrachloronitrobenzene _  .22-0.29 

Hexachlorobenzene _  1.0 

High  Boiler  (unknown) _  .30-0.22 


Male  rats  in  the  low  dose  group  received 
7,500  to  5,000  ppm,  and  15,000  to  10,000  ppm 
PCNB  in  the  high  dose  group.  These  doses 
were  decreased  to  the  second  dosage  rate  after 
14  weeks  and  continued  until  feeding  was 
completed  at  78  weeks.  Low  dose  females 
were  fed  11,000  ppm  for  14  weeks;  this  was 
decreased  to  7,250  ppm  PCNB  for  the  remain¬ 
der  of  the  experiment.  High  dose  females  re¬ 
ceived  22,000  ppm  for  14  weeks  and  14,500 
ppm  for  the  remaining  feeding  period.  All 
animals  were  sacrificed  after  111-113  weeks. 

Mice  were  fed  PCNB  for  78  weeks.  Low 
dos^  males  were  fed  Increasing  doses  of  1,075 
ppm  to  3,000  ppm,  and  high  dose  males  re¬ 
ceived  2,150  to  6,000  ppm.  Low  dose  females 
were  fed  2,320  to  4,500  ppm  and  the  high 
dose  groups  received  4,640  to  9,000  ppm.  Sur¬ 
viving  animals  were  sacrificed  91  to  93  weeks 
after  the  start  of  feeding. 

The  results  obtained  from  rats  showed  a 
higher  incidence  of  carcinomas  In  low  dose 
PCNB-treated  msdes  and  females.  Female 
rats  fed  the  low  dose  also  had  increases  in 
malignant  tumors.  However,  these  observa¬ 
tions  are  not  statistically  significant 
(p<0.05). 

Carcinomas  of  the  liver  increased  in  low 
dose  male  mice,  with  eight  of  eighteen  mice 
(44%)  in  that  group,  compared  to  two  of 
twenty  control  male  mice,  developing  car¬ 
cinomas.  This  is  significant  at  p<0.021 
(Albert,  1977). 

B.  Central  Institute  for  Nutrition  and  Food 
Research — Mouse  Study 

At  the  request  of  Farbwerke  Hoechst  AG 
(Frankfurt,  W.  Germany),  the  Central  In¬ 
stitute  for  Nutrition  and  Food  Research  con¬ 
ducted  a  mouse  carcinogenesis  bloassay  of 
PCNB  (Van  der  Heljden  and  TU  1974).  Ac¬ 
cording  to  the  report,  the  technical  grade 
sample  contained: 

Weight 

percentage 


Pentachloronltrobenzene  _  98. 2-98. 3 

Hexachlorobenzene  _  2. 7 

2,3,4,6-tetrachloronitrobenzene _  1. 1 

2,3,5,6  -  tetrachlornitrobenzene 
and  2.3.4,6-tetrachlornitroben- 

zene  _  0. 64 

Chloranll  _  <^0. 5 


Diet  pellets  were  administered  ad  libitum  to 
SPF  (Swiss  random  bred)  males  and  females 
In  0,  100,  400  and  1,200  ppm  dose  groups  for 
80  weeks. 

Gross  necropsies  were  conducted.  Tissues 
and  tissues  with  gross  abnormalities,  three 
sections  of  the  liver  and  each  lung  lobe  were 
histologically  prepared  and  examined.  The 
gross  examination  showed  skin  abscesses  and 
subcutaneous  masses  in  females  that  had  in¬ 
gested  1,200  ppm  PCNB.  From  tissue  speci¬ 
mens,  they  were  Identified  as  fibromas  and 


fibrosarcomas.  12  of  91  females  at  this  dose 
level,  compared  to  none  of  the  90  control  fe¬ 
males,  had  these  tumors  at  p<;0.001  (Albert 
1977) , 

C.  Central  Institute  for  Nutrition  and  Food 

Research — Rat  Study 

In  September  1971  the  Institute  began  a 
carcinogenesis  test  for  PCNB  on  rats  at  the 
behest  of  Farbwerke  Hoechst  A.G.  (Anony¬ 
mous  undated).  The  technical  material  was 
the  same  as  that  used  In  the  mouse  study. 
Males  and  females,  50  per  dose  group,  were 
fed  a  diet  of  0, 100,  400  and  1,200  ppm  for  104 
weeks. 

Complete  gross  necropsies  were  conducted 
to  provide  tissues  for  histological  fixing  and 
scrutiny.  Tissue  examinations  were  detailed 
for  20  males  and  females  from  the  control 
and  1,200  ppm  groups,  but  were  limited  to 
the  liver  for  all  other  animals  and  to  grossly 
visible  tumors  or  lesions  suspected  of  being 
tumors. 

26  of  47  (55%)  males  ingesting  100  ppm 
had  significantly  more  lymphoreticular  tu¬ 
mors  of  the  lung  (P<0.0548).  Most  of  these 
tumors  were  reticulum  cell  sarcomas;  20  of 
47  tumors  were  found  in  treated  males  and 
8  of  44  tumors  were  seen  in  imtreated  males 
(Albert  1977) , 

D.  Innes  Mouse  Study 

A  tumorlgeniclty  screening  study  on  PCNB 
was  conducted  by  Blonetlcs  Research  Labora¬ 
tories,  Inc.  from  1966-1967  for  the  National 
Cancer  Institute  (Innes  et  al.,  1969).  While 
the  purity  of  the  sample  was  not  reported,  it 
is  suspected  that  it  contained  about  88% 
PCNB  and  11%  hexachlorobenzene  (U.S.E. 
P.A.  1976b) . 

Strain  X  and  Strain  Y  mice,  (C57BL-6  x 
C3H/Anf)Pl  and  (C57B1/6  x  AKR)P1,  re¬ 
spectively,  were  administered  464  mg/kg 
PCNB  (maximum  tolerated  dose)  by  stom¬ 
ach  tube  at  seven  to  28  days  of  age  and  orally 
in  the  diet  ad  libitum  at  1,206  ppm  up  to 
necropsy  at  78  weeks.  There  were  18  males 
and  18  females  of  each  species  in  the  control 
and  treated  groups. 

Mice  were  grossly  examined  post  mortem 
externally  and  in  the  thoracic  and  abdomi¬ 
nal  cavities.  Tissues  of  major  organs  and  of 
grossly  visible  lesions  were  reviewed  micro¬ 
scopically.  The  cranium  and  thirrold  glands 
were  not  dissected. 

A  significantly  elevated  incidence  of  liver 
tumors  was  found  in  the  Strain  Y  males  In¬ 
gesting  PCNB.  10  of  17  (59%)  treated  males 
compared  to  1  of  17  (6%)  of  control  males 
had  hepatomas  at  p<0.00246  (Albert  1977). 

E.  Tumor  Initiating  Study  in  Mice 

The  University  of  Birmingham  Cancer  Re¬ 
search  Laboratories  in  Birmingham,  England, 
has  conducted  a  study  on  the  tumor  initia¬ 
tory  activity  of  technical  PCNB  (Searle, 
1966).  The  purity  of  the  cmnpound  was  not 
reported. 

Treated  and  untreated  groups  of  albino 
mice  (background  unspecified),  6-8  weeks 
old,  were  assigned  10  males  and  10  females 
each.  The  backs  of  mice  to  be  treated  were 
shaven  and  0.3%  PCNB  dissolved  in  0.2  ml 
acetone  was  applied  twice  weekly  for  12 
weeks.  These  mice  then  received  applications 
of  0.25%  croton  oil  on  the  same  skin  area 
for  another  20  weeks.  Mice  were  killed  20 
weeks  after  the  last  croton  oil  treatment. 

Total  number  of  tumors  and  the  numbers 
of  mice  bearing  visible  skin  tumors  were  re¬ 
corded  weekly  during  croton  oil  treatment, 
and  biweekly  thereafter.  Papillomas  less  than 
1  mm  in  diameter  or  persisting  less  than 
three  weeks  were  not  counted. 

Mice  from  treated  and  untreated  groups 
began  to  develop  papillomas  after  5-8  weeks 
of  croton  oil  treatment.  Papillomas  increased 
in  number  until  5-10  weeks  after  cessation 
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of  applications,  when  some  papillomas  re¬ 
gressed.  Seven  treated  males  had  tumors  as 
compared  to  only  one  In  the  control  group, 
significant  at  p< 0.0225  (Albert  1977). 

Also,  14  of  20  treated  males  and  females 
(combined),  compared  to  6  to  20  untreated 
males  and  females  (combined)  had  papil¬ 
lomas,  which  Is  significant  at  p<0.0225. 

IV.  OTHER  ADVERSE  EFFECTS  OH  WHICH  THE 

AGENCY  SEEKS  ADDITIONAL  INFORMATION 

The  Agency  Is  concerned  about  prelimi¬ 
nary  Information  which  Indicates  that  HCB, 
an  Inherent  contaminant  of  PCNB  may  In¬ 
duce  oncogenic  and  other  chronic  effects  In 
test  animals.  Since  the  reports  providing 
most  of  the  Information  are  not  yet  In  final 
form,  the  Agency  cannot  determine  at  this 
time  that  any  RPAR  criteria  have  been  met 
by  PCNB  on  the  basis  of  these  HCB  reports. 
However,  when  final  and  verified  reports  are 
obtained,  they  will  be  fully  evaluated  along 
with  other  published  studies  which  alone  are 
not  grounds  for  an  RPAR  (Courtney  1976, 
Khera  and  Vlllenueve  1976,  Villenueve  and 
Khera  1975).  If  an  RPAR  is  declared  for  the 
potential  effects  of  HCB  in  PCNB,  a  supple¬ 
mental  RPAR  notice  may  be  issued  in  the 
Federal  Register  for  PCNB.  If  the  Agency 
declares  an  RPAR  for  all  products  other  than 
PCNB  which  contain  HCB,  a  separate  Fed¬ 
eral  Register  notice  will  be  issued,  and  all 
PCNB  registrants  may  respond  accordingly.  A 
summary  of  the  Information  awaiting  con¬ 
sideration  follows: 

A.  Oncogenicity 

Dr.  J.  R.  Cabral,  while  previously  with  the 
Eppley  Institute  for  Research  on  Cancer, 
University  of  Nebraska,  preliminarily  reported 
that  HCB  Induces  oncogenic  effects  In  ham¬ 
sters  (Cabral  1977a  and  1977b). 

Male  and  female  Syrian  golden  hamsters 
were  fed  HCB  in  the  diet  at  doses  of  0,  50, 
100,  and  200  ppm,  with  40,  30.  30.  and  60 
animals  of  each  sex  In  each  dosage  group, 
respectively.  After  80  weeks  of  feeding,  sig¬ 
nificant  Increases  In  hepatomas  were  ob¬ 
served  in  HCB  treated  animals  (low  dose 
females,  37.5  percent,  and  males  27.2  percent; 
middle  dose  females,  42  percent,  and  males, 
75  percent;  high  dose  females,  81  percent, 
and  males.  87  percent!  compared  to  no  hepa¬ 
tomas  In  untreated  hamsters.  Hemangioen¬ 
dotheliomas  occurred  significantly  higher  in 
hamsters  receiving  200  ppm  HCB  (females, 
9  percent,  and  males.  34  jjercent)  than  con¬ 
trols.  Thyroid  tumors  were  present  only  In 
treated  animals  and  In  proportion  to  the 
dose. 

B.  Reproductive  and  Other  Adverse  Effects 

Linder  et.  al.  (1977)  are  nearing  the  com¬ 
pletion  of  a  multi-eeneratlon  reproductive 
study  and  some  auxiliary  experiments  In  rats. 
While  the  final  results  of  the  test  are  not  yet 
available,  the  preliminary  findings  and  the 
test  design  are  of  Interest. 

Technical  grade  hexachlorobenzene  (HCB) 
was  fed  to  rats  at  dietary  concentrations  of 
0,  5,  20,  or  100  ppm,  and  manifestations  of 
toxicity  observed  through  weaning  of  the 
third  filial  generation.  Suckling  pups  of  rats 
fed  100  ppm  developed  tremor  and  most  of 
them  dl^  4-14  days  after  birth.  At  weaning, 
liver  weights  of  pups  were  increased  In  each 
filial  generation  of  the  group  fed  20  ppm 
HCB,  and,  to  a  lesser  degree.  In  some  wean¬ 
lings  of  the  group  fed  5  ppm.  Significant 
HCB  residues  were  found  In  whole  fetuses 
and  stomach  contents  of  sucklings  whose 
parents  were  fed  100  ppm  HCB.  Pathologic 
changes  in  the  liver,  consisting  of  hepato¬ 
cellular  enlargement  In  both  sexes  and  slight¬ 
ly  increased  hemosiderin  In  females,  were 
limited  to  adult  rats  fed  100  ppm  HCB.  In  the 
lungs,  an  Increase  in  size,  number  and  dis¬ 
tribution  of  Intraalvelor  (llpid-contalnlng) 
macrophages  was  observed  In  HCB-treated 


rats.  Porphyrinuria  and  excess  storage  of 
hepatic  porphyrins  occurred  primarily  In 
female  rats  led  100  or  20  ppm  HCB. 

The  Agency  requests  that  any  party  hav¬ 
ing  new  or  additional  Information  on  these 
or  other  potential  adverse  effects  of  PCNB  or 
HCB  submit  such  Information  for  consider¬ 
ation  In  the  RPAR  process. 
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Register  Index,”  or  both. 

Cumulative  List  of  CFR  Sections  Affected 

$10.00 

per  year 

The  "Cumulative  List  of  CFR  Sections 
•  Affected"  is  designed  to  lead  users  of 
^  the  Code  of  Federal  Regulations  to 
^  ^  amendatory  actions  published  in  the 
Federal  Register,  and  is  issued 
monthly  in  cumulative  form.  Entries 
indicate  the  nature  of  the  changes. 

Federal  Register  Index  $8.00 
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subjects  are  carried  as  cross-references. 
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Mail  ofxier  form  to: 

Superintendent  of  Documerrts,  U.S.  Government  Printing  Office,  Washington,  D.C.  20402 


Thera  is  enclosed  $_ 


.for. 


.  subscrlption(s)  to  the  publications  checked  below: 


CUMULATIVC  U8T  OF  CFR  SECTIONS  AFFECTED  (flOfX)  a  year  domestic;  S12.50  foreign) 
FEDERAL  REGISTER  INDEX  (SSOX)  a  year  domestic;  flOXX)  foreign) 


Name _ _ _ 
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Make  cfiecfc  payable  to  the  Superintendant  of  Doeunnntt  -A  sro:  lof-o-sa-ooo 
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